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Abstract
Using density functional theory calculations with a Hubbard U , we ex-
plore topologically nontrivial phases in X2O3 honeycomb layers with X =
4d and 5d cation inserted in the band insulator α-Al2O3 along the [0001]-
direction. Several promising candidates for quantum anomalous Hall in-
sulators (QAHI) are identified. In particular, for X = Tc and Pt spin-orbit
coupling (SOC) opens a gap of 54 and 59 meV, respectively, leading to Chern
insulators (CI) with C = –2 and –1. The nature of different Chern numbers
is related to the corresponding spin textures. The Chern insulating phase is
sensitive to the Coulomb repulsion strength: X = Tc undergoes a transition
from a CI to a trivial metallic state beyond a critical strength of Uc = 2.5
eV. A comparison between the isoelectronic metastable FM phases of X =
Pd and Pt emphasizes the intricate balance between electronic correlations
and SOC: while the former is a trivial insulator, the latter is a Chern in-
sulator. In addition, X = Os turns out to be a FM Mott insulator with an
unpaired electron in the t2g manifold where SOC induces an unusually high
orbital moment of 0.34 µB along the z-axis. Parallels to the 3d honeycomb
corundum cases are discussed.
1. Introduction
Chern insulators – the time-reversal symmetry (TRS) broken analog of
topological insulators (TI) – are characterized by a quantized anomalous Hall
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conductivity even in the absence of an external magnetic field [1, 2] and are
potential candidates for application in low-power electronic devices and for
the realization of Majorana fermions. Haldane’s prediction of a quantum
Hall effect in the absence of an external magnetic field for spinless fermions
on a honeycomb lattice shifted the interest towards the latter [3]. Much ef-
fort has been directed in the past years to identify materials realizations, in
particular such that host the honeycomb pattern. One strategy is to dope
magnetic impurities into known topological insulators in order to break TRS,
as e.g. Mn-doped HgTe or Cr-, Fe-doped Bi2Te3, Bi2Se3, Sb2Te3 [4, 5, 6] or
5d transition metals on graphene [7, 8] or OsCl3 [9]. On the other hand, an
interesting class of materials to consider are transition metal oxides (TMO).
Besides the tendency towards TRS breaking and larger band gaps than in
conventional sp bonded systems, their intricate interplay of spin, orbital and
lattice degrees of freedom is encouraging to add further functionalities and
richer behavior. CI have been sought e.g. among rocksalt- (EuO/CdO [10]
and EuO/GdO [11]) or rutile-derived heterostructures [12, 13, 14] as well as
pyrochlore structures [15]. As proposed recently by Xiao et al. [16], a buck-
led honeycomb pattern is formed in (111)-oriented AXO3 perovskite super-
lattices (SL) by each pair of triangular X-layers. Several perovskite-derived
candidates for TI were proposed as e.g. SrIrO3 and LaAuO3 bilayers, however
the former shows a tendency towards an antiferromagnetic (AFM) coupling
if correlation effects are considered [17, 18]. A systematic study of the 3d se-
ries in (LaXO3)2/(LaAlO3)4(111)[19] identified a particularly strong effect of
spin-orbit coupling for LaMnO3 unanticipated in 3d compounds, showing the
system is a Chern insulator with a significant gap of 150 meV when the two
sublattices of the honeycomb pattern are symmetric. However, the system
turns out to be unstable with respect to a Jahn-Teller (JT) distortion, the
ground state thus being a trivial Mott insulator. One strategy to stabilize
the CI phase is to suppress the JT distortion e.g. by selective excitation of
phonons, an approach used recently to induce an insulator-to-metal transi-
tion in NdNiO3/LaAlO3(001) SLs [20]. Another strategy is to move from the
3d elements where correlation effects are notoriously strong, while SOC is
weaker, to 4d and 5d elements, where the balance between correlations and
SOC can even be reversed. In particular 4d and 5d systems show a much
weaker tendency towards symmetry breaking transitions like the above men-
tioned JT effect, common to the strongly correlated 3d cases. This design
strategy led to the identification of LaRuO3 and LaOsO3 honeycomb bilayers
sandwiched in LaAlO3(111) as robust QAHI [21]. It is important to note the
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low spin configuration of Ru3+ and Os3+ with a single hole in the t2g states,
in contrast to the isoelectronic high spin Fe3+ (d5) in LaFeO3 with AFM
ground state [21].
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Figure 1: a) Side view of the (X2O3)1/(Al2O3)5(0001) superlattice where X = 4d and 5d
ion. b) Top view of the buckled honeycomb lattice in a-b plane, solid and dashed lines
connect the next nearest TM-ion neighbors residing on the two sublattices.
Another crystal structure that naturally hosts the honeycomb lattice is
the corundum, α-Al2O3. Here each cation monolayer forms a buckled hon-
eycomb layer, though the degree of buckling is significantly reduced com-
pared to the perovskite. Moreover, also the type of connectivity is different:
while in the perovksite case only corner sharing is present, in the corun-
dum the XO6 octahedra in the X2O3 layer are edge-sharing and alternat-
ing corner- and face-sharing to the next layer above and below (cf. Fig.
1). Our previous work has addressed the complex electronic behavior of
(X2O3)1/(Al2O3)5(0001)(0001) with X = 3d [22] where a variety of electronic
phases was identified that strongly differs from the corresponding bulk X2O3
compounds. While in most cases we find AFM ground states, the metastable
ferromagnetic cases of X=Ti, Mn, Co and Ni with constrained symmetry of
the two sublattices showed a common band structure of four bands, two flat
and two with a Dirac-like crossing at K close to EF, associated with the
single band filling of e′g
1 (Ti) or eg
1 (Mn, Ni and Co) states.1 A similar band
structure was also obtained for the analogous perovskite cases of X=Mn,
Co and Ni [19]. Applying lateral strain it was possible to tune the Dirac
1Note that the trigonal symmetry splits the t2g states in an a1g and doubly degenerate
e′g states.
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point to the Fermi level for the corundum X=Mn, Co and Ni, however SOC
showed a weak effect with a gap opening of several meV, but still with con-
siderable nearly integer anomalous Hall conductivity, arising from the high
Berry curvature around the K points. On the other hand we obtained one
case (X = Ti) of extremely strong SOC at the lateral lattice constant of α-
Al2O3 within GGA (a = 4.81 A˚). For X = Ti SOC with magnetization along
the [0001]-direction leads to an almost integer orbital moment (−0.88µB),
which is antialigned to and almost compensates the spin-moment of 1.01 µB,
pointing towards a likely realization of Haldane’s model of spinless fermions
on a honeycomb lattice. SOC acts here as a Zeeman term and lifts the
degeneracy of the half-filled e′g orbital leading to a metal-to-insulator tran-
sition with a strong rearrangement of bands. A similar situation arises in
BaFe2(PO4)2 (BFPO) [24, 23], where Fe
2+ has a filled majority spin band
and a single electron with e′g orbital polarization in the minority band. Al-
though (Ti2O3)1/(Al2O3)5(0001) has zero Chern number, two pairs of non-
trivial bands with integer but opposite Chern numbers are identified above
and below EF. Suitable doping or electric field may eventually shift the Fermi
level and turn the system into a quantum anomalous Hall insulator. This
strong effect of SOC significantly reduces the energy difference to the stable
AFM ground state by one order of magnitude.
Although some interesting ground and metastable states were found for
the 3d corundum-derived superlattices, the emergence of stable Chern insu-
lating phases was not observed. This has motivated us to explore here the
analogous 4d and 5d systems. Previously, Afonso and Pardo [25] studied
5d honeycomb layers sandwiched in the corundum structure, concentrating
only on TI cases that preserve time reversal and inversion symmetry. The
non-magnetic Au2O3 with d
8 configuration (analogous situation to the high
spin d4 case discussed above e.g. for X = Mn but with single occupation of
eg states in each spin channel) was indentified as a potential candidate for
Z2 TI. Still, the latter topologically nontrivial configuration transforms into
a trivial one with increasing U or tensile strain. Moreover, it is metastable,
the ground state is found to be AFM for realistic and even negative U values
(U > −3 eV) and [25].
Here we are interested in particular in possible QAHI phases, therefore we
lift the constraint of TRS in 4d and 5d corundum-derived systems. Indeed
we find several promising cases where a CI phase can be stabilized, e.g.
for X = Tc, Pt. For Tc2O3 we explore the dependence of QAHI on the
Coulomb repulsion parameter, showing a transition from a CI to a trivial
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Mott insulator beyond a critical value Uc = 2.5 eV. Moreover, we discuss
the sensitive balance between electronic correlations and SOC in the case of
the isoelectronic X = Pd and Pt, the former being a trivial Mott insulator
and the latter a CI. Last but not least, we address Os2O3, which shows a
substantial orbital moment.
2. Theoretical methods
Density functional calculations were carried out for (X2O3)1/(Al2O3)5(0001),
X = 4d or 5d ion, with the VASP [26] code using the projector augmented
wave (PAW) method[27]. For the exchange-correlation functional we applied
the generalized gradient approximation (GGA) of Perdew, Burke and Enzer-
hof [28]. An on-site Coulomb repulsion parameter was considered within the
GGA +U approach as implemented by Liechtenstein et al. [29] with J = 0
eV. The values of U for 4d and 5d ions are generally much lower than for
3d, in the range of 0− 3 eV. The dependence of the topological properties of
X = Tc on the value of U is further addressed in Section 3.2. The hexagonal
simulation cell, shown in Fig. 1, contains 30 atoms (18 oxygens, two X and
ten Al cations). The calculations were performed using a k-point mesh of
10×10×2 including the Γ-point. The optimized lattice constants of α-Al2O3
within GGA are a= 4.81 A˚, c= 13.12 A˚ being ∼ 1% larger than the experi-
mentally obtained values of a= 4.76 A˚ and c= 12.99 A˚[30]. A cutoff energy
of 600 eV was used for the plane waves. Atomic positions were relaxed until
the Hellman-Feynman forces were lower than 1 meV/A˚. In particular, high-
symmetry metastable or symmetry-broken states were explored also with the
all-electron full-potential linearized augmented plane wave (LAPW) method
as implemented in the Wien2k code [31]. The anomalous Hall conductivity
(AHC) for potentially interesting cases is computed on a very dense k-point
mesh of 144×144×12 using the wannier90 code [32].
3. Results and discussion
Here we extend our previous study of corundum-derived honeycomb lat-
tices [22] to 4d and 5d cases and identify several candidates for Chern insula-
tors. Using the insight obtained for the 3d series, the discussion is extended
to the 4d and 5d homologous elements of Mn, Fe and Ni. For X= Rh and
Ir only a non-magnetic solution, leading to trivial insulators, is found within
DFT+U . In contrast, for Re and Ru ferromagnetic solutions were obtained,
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but SOC is unable to open a gap. We concentrate instead on X = Tc and Os
where the ferromagnetic solutions are favoured by 116 meV and 18 meV per
u.c. (unit cell) for U = 1.0 eV, respectively, compared to the non-magnetic
case. For X = Pd and Pt a ferromagnetic phase can be stabilized, but is
0.28 eV and 0.67 eV per u.c. higher in energy than the respective antiferro-
magnetic and non-magnetic ground states. Thus, in the following we discuss
the electronic properties of the FM phases of Tc, Pd, Pt and Os.
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Figure 2: Spin-resolved band structure of (X2O3)1/(Al2O3)5(0001)(0001), with a) X = Pd
(U = 1.0 eV, a = 4.81A˚) and b) Pt (U = 0.5 eV, a = 4.76 A˚). Blue/orange denote
majority/minority bands and the Fermi level is set to zero. c) and d) top and side view of
isosurfaces of the spin density, integrated in the energy range of –1 eV to EF, blue (red)
show the majority (minority) contributions.
3.1. GGA+U(+SOC) results for isoelectronic Pd2O3 and Pt2O3
The band structure of the isolectronic X= Pd and Pt around EF is dom-
inated by four majority bands. While X= Pd is a semiconductor with an
indirect band gap of ∼ 17 meV and a narrower bandwidth of ∼ 0.4 eV (cf.
Fig. 2a), X= Pt is metallic and the four characteristic majority bands show
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a larger bandwidth of ∼ 0.6 eV (cf. Fig. 2b). Both the bandwidth and
tendency towards metallic behavior is consistent with the larger extension of
the 5d orbitals as compared to the 4d. The spin-densities indicate substantial
occupation of both eg orbitals, signaling a d
8L configuration, similar to the
one of the Ni-ion in LaNiO3 nickelates [33, 34, 35] rather than the formal d
7
occupation.
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Figure 3: a) and b) GGA +U + SOC band structures for the isovalent and isoelectronic
(X2O3)1/(Al2O3)5(0001), X = Pd (U = 1.0 eV) and Pt (U = 0.5 eV) with magnetization
along the [0001] direction as well as the Berry curvatures c) and d) along the same k-path.
e) and f) show the corresponding anomalous Hall conductivity σxy in units of e
2/h as a
function of the chemical potential.
We proceed with the effect of SOC on the latter two cases. Inclusion of
SOC for the Pd honeycomb corundum monolayer does not alter the band gap
(cf. Fig. 3a) but leads to an avoided crossing of the two occupied bands at
K and Γ and a splitting of the empty pair of bands at Γ, resulting in strong
oscillations of the Berry curvature at K between positive and negative values
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(Fig. 3c) that lead to a nonvanishing σxy but with a low value at EF. In
contrast, for Pt SOC opens a gap of 59 meV at M and lifts the degeneracy of
bands both at K and Γ (Fig. 3b). The corresponding Berry curvature Ω(k)
shows strong negative peaks around M and K (Fig. 3d), that are also clearly
visible in the top view of Ω(k) in Fig. 4. A Chern insulating phase with
C = –1 is found for the experimental lattice parameter of Al2O3, a = 4.76
A˚ [30] with a broad Hall plateau at EF (Fig. 3f). For a slightly larger
lateral lattice constant a = 4.81 A˚ (the GGA value) the highest valence
band crosses the Fermi level at M and the system becomes metallic (not
shown here). For comparison, a Z2 TI phase was found in the nonmagnetic
state of the perovskite-derived (KTaO3)9/(KPtO3)2(111) SL [17]. The latter
is found to be stable for realistic values of U , but the system becomes AFM
beyond Uc > 3. In contrast to the corundum case here, no FM solution could
be stabilized.
a)
k
y
k
x
Figure 4: a) Top view of the Berry curvature Ω(k) for (Pt2O3)1/(Al2O3)5(0001) at U = 0.5
eV in the Chern-insulating phase.
3.2. Tc2O3: transition from a Chern to a metallic phase with U
As illustrated in Fig. 5a, for U = 1.0 eV without SOC (Tc2O3)1/(Al2O3)5(0001)
is a semimetal with majority bands nearly touching at K, whereas a pair of
bands, degenerate at Γ, comprises the conduction band minimum in the mi-
nority channel. In the 4d4 configuration of Tc3+ all electrons are in the t2g
subshell. According to the Hund’s rule a magnetic moment of 2 µB is ex-
pected due to two unpaired electrons, but owing to the large bandwidth of
the Tc t2g band (∼ 2.5 eV, cf. Fig. 5a) and the strong hybridization between
Tc 4d and O 2p, visible from the spin density in Fig. 5c, the calculated value
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Figure 5: a) Spin-resolved band structure and spin density distribution integrated in the
energy range of –3 eV to EF for (X2O3)1/(Al2O3)5(0001), X = Tc at a lateral lattice
constant a = 4.81 A˚ for U = 1.0 eV. Both the spin density in (c) and the density of states
in (b) display the strong hybridization between O 2p and Tc 4d states. Positive (negative)
values of the density of states correspond to the majority (minority) states. Same color
coding is used in c, d) as in Fig. 2.
is much lower (0.93 µB). Similar reduction of the magnetic moment has been
reported also in other Tc-compounds, as e.g. ATcO3 perovskites (A=Sr, Ba,
Ca) both experimentally [37, 36] and theoretically [38, 39], as well as for
ATiO3/ATcO3(001) superlattices [40].
In the following, we analyze the topological properties of (Tc2O3)1/(Al2O3)5(0001)
as a function of U . Fig. 6 displays the band structures, Berry curvatures
Ω(k) plotted along the same k-path and the anomalous Hall conductivity
versus the chemical potential as afunction of the Hubbard repulsion param-
eter U . In the GGA case, the main contribution to Ω(k) (Fig. 6d) results
from the bands around K: the valence band overlap with the Fermi level at
K gives rise to a splitting into two peaks in the corresponding Berry curva-
ture. At U = 0.5 eV these two peaks around K sharpen (cf. Fig. 6e). The
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Figure 7: Top views of the Berry curvature distribution Ω(k) for (Tc2O3)1/(Al2O3)5(0001)
at U = 2.0 eV in the Chern-insulating phase and trivial phase at U = 3.0 eV displayed in
a) and b).
conduction band at Γ crosses EF and forms an electron pocket (Fig. 6a, b).
With increasing U this band (153) is shifted to higher energies and a gap
opens at U = 1.0 eV. Moreover, the two occupied bands crossing at K split,
pointing to an enhanced effect of SOC due to electronic correlation (cf. Fig.
6k for U = 2.0 eV).
A further trend as a function of U is the shift of the gap from K at
U = 1.0 eV to M at U = 3.0 eV (cf. Fig. 6c, l). For U = 3.0 eV the
gap closes and the system reverts to a metallic state. A closer examination
of the Berry curvature at U = 1.0 eV (Fig. 6f) indicates that the largest
contributions to Ω(k)[41] stem from the SOC-driven band disentanglement
of the two occupied majority bands at K as well as the small splitting between
the occupied band 152 and unoccupied band 153 (cf. Fig. 6c) which result
in a small denominator. These bands are responsible for the emergence of a
broad plateau of σxy just above EF and a QAHI phase with C = −2. The
predominance of negative contributions to the Berry curvature in Fig. 6f
is in agreement with the negative Chern number. In particular, the largest
contribution for U = 2.0 eV arises along K-M as apparent from the top view
of Ω(k) displayed in Fig. 7a. The topological phase remains stable up to
U = 2.0 eV and eventually reverts to positive values ∼ e2/h at U = 2.5− 3.0
eV with a stronger contribution of the occupied band 152 (cf. Fig. 6r).
Sharp peaks emerge near the K and M points in Ω(k) (cf. Fig. 6o), also
visible in the top view of the Berry curvature in Fig. 7b. Finally, at U = 3.0
eV (Fig. 6l) owing to an electron pocket at K and a large hole pocket at Γ
11
 Chern insulating phase
 Trivial metallic phase
a= 4.76 Å a= 4.91 Å a= 4.96 Å
E-EF [eV] E-EF [eV]
σ x
y [
e2
/h
]
E-EF [eV]
En
er
gy
 [e
V
]
a)
b) c) d)
e) f) g)
Figure 8: a) Evolution of the band gap for (Tc2O3)1/(Al2O3)5(0001) for U = 1.0 eV as
a function of the lateral lattice parameter. While for compressive strain the system is
trivial metallic, the Chern insulating phase is stabilized with increasing a. In b-d) the
band structures and e-g) the corresponding anomalous Hall conductivities σxy in units of
e2/h as a function of the chemical potential are shown at different a values.
accompanied by an upward shift of the formerly occupied band, a metallic
system is obtained. As a consequence, the large negative contribution to the
Berry curvature at K (cf. Fig. 6f) vanishes completely and drops almost
down to zero (Fig. 6o). The dramatic changes of the Berry curvature with U
eventually lead to the loss of the nontrivial topological character. The results
demonstrate the strong sensitivity of topological quantities on the Coulomb
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repulsion parameter. A similar transition from a Chern to a trivial Mott
insulator was recently predicted for BFPO [44].
We have explored the effect of strain on the CI state: the evolution of
band structure and AHC as a function of lateral lattice constant, shown in
Fig. 8, demonstrates that while compressive strain closes the gap, the CI
phase is stabilized with a broader plateau and enhanced gap with increasing
a.
3.3. Spin textures
Since the Berry curvature can be regarded as an effective magnetic field
[1], it is instructive to relate Ω(k) to the corresponding spin-textures of the
relevant bands, i.e. number 153 for Tc (see Fig. 6c) and number 159 for Pt
(see Fig. 3b).
A closer inspection of the spin textures in Fig. 9a-b for U = 1.0 eV
reveals an orientation reversal of the out-of-plane spin component sz from
positive in the major part of the BZ to negative around the Γ point. The
negative polarization around Γ is followed by a region of predominantly in-
plane components that form a vortex and subsequently an outer region with
positive sz. We note that the size of the negatively polarized region and the
subsequent formation of a vortex is significantly reduced/almost quenched
at U = 3.0 eV, as displayed in Fig. 9c-d. Interestingly, the spin-texture of
the topological phase of X = Pt in Fig. 9e-f exhibits only positive sz values,
nearly zero around Γ with an in-plane component further away from the BZ
center.
3.4. Large SOC effect in Os2O3
X = Os represents a further example of a large effect of SOC in a 5d
system. Already within GGA, SOC opens a gap (not shown here) but both
spin and orbital moments are quenched and the system is non-magnetic. We
note that the topological features of the non-magnetic solution were recently
analyzed by Afonso and Pardo [25]. Applying even small Hubbard U =
1.0 eV stabilizes the FM state by ∼ 20 meV per u.c.. The obtained band
structures using GGA + U without and with SOC are displayed in Fig. 10a
and b. Os (d5) is in the low-spin state with a single hole in the minority spin
channel and a magnetic moment of 0.94 µB without SOC. The band structure
indicates metallic behavior with two minority bands crossing EF. SOC splits
the latter and opens a gap of 0.34 eV. In particular the conduction band has
13
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a significantly reduced dispersion. Moreover, the spin moment is reduced to
0.59 µB, accompanied by a significant orbital moment of 0.34 µB.
Figure 11: Calculated values for spin, orbital moments as well as total moments vs. differ-
ent values of U . A higher value of U leads to an increase of both spin and orbital moments.
Since there is no Os orbital moment with antiparallel alignment to the spin moment, a
simultaneous increase of the total moment is obtained.
The evolution of spin and orbital moment as a function of U is shown in
Fig. 11: After an initial jump between U = 0.0 (where the spin and orbital
moments are quenched) and U = 0.5 eV with finite values, both exhibit a
more moderate increase with further enhancement of U . Unlike the LaOsO3
honeycomb bilayer, which was predicted to be a Chern insulator under strain
[21], for Os2O3 the Hall conductivity shows large but not-quantized values
caused by non-trivial bands, but no plateau at EF. In the d
5 configuration,
here with a single hole in the t2g manifold, both the spin and orbital moment
are positive, in contrast to other Os-based compounds with d1 configuration
like the double perovskite Ba2NaOsO6 [42] and the antiferromagnetic d
1 sys-
tem KOsO4 [43] where the spin moment is almost compensated by the orbital
moment. SOC splits the t2g bands (six per Os site, twelve in total) into four
filled jeff = 3/2 and a half-filled jeff = 1/2 subset. The moderate Hubbard U
value opens up a Mott gap separating the upper and lower jeff=1/2 Hubbard
band (cf. Fig. 10b). The jeff splitting is similar to the one of Sr2IrO4 [47]
and occurs due to the large ζso∼ 0.22 eV visible in Fig. 10b. Due to Hund’s
rule coupling the energy is lowered if ~L and ~S are aligned parallel whereas a
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d1 configuration [42] yields antiparallel orientation. In 5d5 iridates [48] or for
the present compound X = Os, there is one hole in the t2g manifold giving
rise to an orbital moment leff=1 due to three nearly degenerate orbital con-
figurations. In contrast, the effect of spin-orbit coupling in a 5d3 system as in
the pyrochlore osmate Cd2Os2O7 [45] and NaOsO3 [46] is weak and the or-
bital moment with leff=0 is quenched because only one orbital configuration
is possible for the three t2g electrons.
4. Conclusion
In conclusion we have explored the interplay between electronic correla-
tion and SOC in 4d and 5d (X2O3)1/(Al2O3)5(0001) SLs with a honeycomb
pattern by means of DFT + U + SOC calculations. The ferromagnetic phases
of Tc2O3 and Pt2O3 are identified as Chern insulators with C = –2 and –1
for realistic strengths of Coulomb repulsion and the lateral lattice constants
of a = 4.81 A˚ and a = 4.76 A˚, respectively. For (Tc2O3)1/(Al2O3)5(0001)
with a d4 filling a transition from a CI to a trivial metallic state occurs
beyond a critical strength Uc = 2.5 eV. Strain turns out to have a similar
effect: compressive strain renders a metallic trivial state, while the CI phase
is stabilized further with tensile strain. Moreover, the evolution of Berry
curvature and anomalous Hall conductivity as a function of U is related to
the spin texture. In particular, in the CI state (U = 1.0 − 2.0 eV) a spin-
vortex emerges around Γ that is almost quenched for U = 3.0 eV. In contrast
to Pt, the isovalent case of Pd does not host a non-trivial topological phase
demonstrating the importance of the interplay and favorable balance be-
tween SOC strength and correlation effects. Last but not least we identified
a further case of large SOC effect for ferromagnetic (Os2O3)1/(Al2O3)5(0001)
accompanied by the formation of a high orbital moment and a SOC-driven
metal-to-insulator transition (MIT) associated with the correlation-induced
splitting of the jeff=1/2 subset as in the Mott insulator Sr2IrO4 [47].
The growth of corundum thin films on α-Al2O3(0001) has been reported in
several experimental studies exploiting different techniques such as molecular
beam epitaxy [49, 50, 51], pulsed laser deposition [52], helicon plasma-[53]
or r.f. magnetron sputtering [54]. Compared to perovskite heterostructures,
corundum heterostructures or films contain fewer elements. Since the growth
of corundum-based superlattices is feasible, we hope that the theoretical
predictions will encourage new experimental efforts for their synthesis.
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